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the supplementary membrane. This latter only takes a small 
proportion of the compressed flow, its unit-area separating 
capacity being close to the maximum possible value, e.g. on 
producing a 94.6 per cent C02 gas from a C02- N2 gas mixture 
with 52.6 per cent C02 in the feed mixture, a 5m column operate? 
in the pressure range 98-220 kPa, with 7-85 mole/sec. circulation 
Bul.39/23.10.84 


Cfe J-C50002 

Thp process comprises generating a high-pressure gas mixture 
fiow on one side of a semipermeable membrane, with 
counterflow of low-pressure gas mixture on the other side, feed of 
the Initial gas mixture at an intermediate point in the high- 
pressure flow, compression of the low-pressure flow, separation 
of this into two parts for combination with the high-pressure flow 
and removal as product enriched with the permeating 
components respectively, the high-pressure flow being 
discharged enriched with the relatively impermeable products. 
To reduce capital and running costs, the said compression is 
carried out on a supplementary semipermeable membrane. 

ADVANTAGE - The process reduces the column length and 
also the compressed flow volume. (3pp Dwg.No 0/0) 

DETAILS 

Thus the readily-permeable component concentration is 
increased, with decrease in the column membrane area and in 
the flow of material being treated, out of proportion to the area of 
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Chi-C50002 

Thp process comprises generating a high-pressure gas mixture 
flow ori one side of a semipermeable membrane, with 
counterflow of low-pressure gas mixture oh the other side, feed of 
the Initial gas mixture at an intermediate point in the high- 
pressure flow, compression of the low-pressure flow, separation 
of this into two parts for combination with the high-pressure flow 
and removal as product enriched with the permeating 
components respectively, the high-pressure flow being 
discharged enriched with the relatively impermeable products. 
To reduce capital and running costs, the said compression is 
carried out on a supplementary semipermeable membrane. 

ADVANTAGE - The process reduces the column length and 
also the compressed flow volume. (3pp Dwg.No 0/0) 

DETAILS 

Thus the readily-permeable component concentration is 
increased, with decrease in the column membrane area and in 
the flow of material being treated, out of proportion to the area of 



the supplementary membrane. This latter only takes a small 
proportion of the compressed flow, its unit-area separating 
capacity being close to the maximum possible value, e.g. on 
producing a 94.6 per cent C02 gas from a C02- N2 gas mixture 
with 52.6 per cent C02 in the feed mixture, a 5m column operate? 
in the pressure range 98-220 kPa, with 7-85 mole/sec. clrculatio* 
Bui. 39/23. 10.84 
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p. 558-566. 

(54) (57) CnOCOB PA3ZIEJ1EHHH TA30- 
BblX CMECEH, BK^iOMaiomHH co3aaHHe no- 
TOKa ra30BOH c mcch bucokopo AaB^eHHn c 
oziHovi ctopohw noJiynpoHMuaeMOH MeM6paHbi, 
ufioramaiomerocfl TpyaHonpoHHKaiOLUH mh kom- 

[lOHCHTaM H, npOTHBOTOMHOPO nOTOKa ra30BOH 
CMeCH HH3KOTO aaBJieHMfl C ApyrOH CTOpOHbl 



noJiynpommaeMOH MewfipaHbi, o6oramaK>im-i il- 
ea JierKOIipOHHKaiOLaHMM KOMIlOHeHTclMM, llo- 

aaqy HcxoaHOH' ra30BOH cwecH b npovioKVTO';- 

HVK) TOMKV MOTOKa BblCOKOrO .laBJOHMH . "koM - 

nptMHpoBaHHC Bbixoaawero noTowa iih^kckj 
aaBJieHHH, pa3ae.neHHe CKOMnpeMnponaHum n 
noTOKa Ha aBe wacTH, noaaMy ohhoh narui na 
Bxoa noTOKa Bbiconoro aaBJieHHH. bwbcu bto- 
pofl ero MacTH b bhac npoayKTa. oGpramen- 
Horo JierKonpOHHKaiomHM h KovniotR'inaMH. m 
BWBoa noTOKa BbicoKoro .i a &j\ v h h >i b BHae np<> 
iiyKTa, o6oraiueHHoro TpyanonpoHHKaioLUHVHi 
kom noHema mh OTAUHatomuucx tvm, mto, c ite- 
jibio CHH>KeHHfl KaniiTa;ibHbi.\ h SHepreTHMee 
khx 3aTpaT npn 3ananHbix creneHH pa3ae.it*- 
HHfl q npoH3BoaHTejibHocTn no o6ohm npo;i\K- 
TaM, pa3ae^eHHe cKOMnpcvnipoBaHHoro noioKa c 
ocymecTBJiHK)T Ha aonu;iHHTejibHOH iKxiynpo S 



HHuaeMOH MeM6paHe c otbo/iom ripoHHKaioiae- 
ro wepe3 Hee noTOKa b BHae npoayKTa, o6ora- 
ineHHoro jerKonpoHHKaioiuHMM KOMnoHeHTa m h. 
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H3o6peTeHHe othochtch k o6ji3cth p33Ae- 
.ichhh ra30Bbix cMecefi h mokct 6biTb HcnoJib- 
MoBano b TexHo^iorHMecKHX npoueccax c hc- 
[io.ib30BaHneM nojiynpoHHuaeMbix Meivt6paH. 

B coBpeMeHHOH npoMbiuiJieHHocTH rah no- 
.1 VMCMHH BemecTB, o6orameHHbix onpeAe.neH- 
hwmm kom noHCHTaMH r330BWx CMecefi, npH- 

MtHfl K)T CnOCOGbl, OCHOBaHHbie Ha pa3J!HMHOH 

cnocoOHOCTH KOMnoHeHTOB npoHHKaTb Mepe3 
MCM6paHHbje neperopoAKH. IlpH 3tom npouecc 
pa3Ae;ieHHH ocy mecTBAHioT tskhm o6ps30M, 
mto pa3iie^HeMyK) civtecb nponycnaiOT no OAHy 
cTopoHy MeM6paHH0H neperopoiiKH b o6^acTb 
BbicoKoro AaBJieHHH, a Ha MeM6paHe co3AaeT- 
Cfl rpdAHeHT koh ueHTpauHH MOKay o6a3cth- 
mh BbicoKoro h HH3Koro A3B.neHHH. Hah no/iy- 
Memm 6ojibiuero 3(|>4>eKTa HcnoAb3y»OT cnoco- 
6bi, OCHOBaHHbie ;ih6o Ha nocTpoeHHH KacKaA- 
hux cxe\i npouecca p33Ae.neHHH, ah6o Ha noc- 
jieaoBaTeJibHOM ps3Ae.neHHH CMecH c Hcno/ib- 

30B3HHCM MeM6paH C p33AHMHb!MH CeAeKTHB- 
HblMH CB0HCTB3MH [1]. 

OAHaKO 3th cnocoSbi hbjihiotch Aoporo- 
ctohiuhmh, Tan KaK aah CBoefi pe3AH33UHH 
Tpe6yioT 6oAbworo mhcas KOMnpeccopoB, c^o>k- 
Horo TexHOJiorHMecKoro o6opyAOB3HHH h bw- 
cokhx raGapHTOB — b nepBOM c^ywae, h cbh- 
3aHbi c Tpy^HocTHMH b noA6ope MeM0paH c 

Tpe6yeMbIMH CeJieKTHBHblMH CB0HCTB3MH — BO 

BTOpOM. 

H3BecTeH cnocoG pa3AeAeHHH ra30Bbix cMe- 
cefi c noMombKD nojiynpoHHuaeMbix MeMGpaH, 
BK^IOMaiOlUHH C03A3HHe noTOKa ra30Boy cMe- 
CH BblCOKOrO AaBJieHHH C OAHOH CTOpOHbl MeM- 

6paHbi, KOTopbifi o6oramaeTCH TpyAHonpOHH- 
KaiouiHMH Mepe3 MeM6paHy, KOMnoHeHT3MH, h 

npOTHBOTOMHOrO nOTOKa ra30BOH CMeCH HH3- 

Koro AaB.neHHw c Apyrofi ctopohw MeM6p3Hbi, 
o6oramaK)iuerocH JierKonpOHHKatomHMH kom- 
noHeHTaMH. HcxoAHyio ra30Byio CMecb noA3- 
k)t b npoMe>KyTOMHyio TOMKy noTOKa BbicoKoro 

AaBJieHHH. BblXOAHlUHH nOTOK HH3KOPO A3BAe- 

hhh KoisinpeMHpyioT, ac/iht Ha ABe nacTH, OAHy 
H3 KOTopbix noAaioT Ha bxoa noTOKa BwcoKoro 
jaB.ieHHH, a BTopyio MacTb HcnoJib3yK)T b ks- 
MecTBe nponyKTa, o6orameHHoro Jiernonpo- 
HHKajouiHMH KOMnoHeHT3MH» a b KsqecTBe npo- 
AVKTa, o6orameHHoro TpyAHonpoHHKaiomHMH 

KOMnOHeHTaMH, HCn0^b3yK)T BXOAHIUHH nOTOK 

BbicoKoro jiaB^eHHH. TaKofi cnoco6 pa3Ae.neHHH 

MaCTO H33bIB3K)T pa3AeJieHHeM B npOTHBOTOH- 

hoh MeM6paHHofi KOJioHHe HenpepbiBHoro jxefi- 

CTBHfl [2]. 

OiiHaKo c poctom cTeneHH p33AejieHHH ■ hc- 
xoahoh civtecH no AerKonpoHHKSiouieMy Mepe3 
MeM6paHy KOMnoHeHTy 3HaMHTeJibH0 B03pac- 

TaiOT KaK J\J\ H H a KOJIOHHbl (C00TBeTCTBeHH0 

Heo6xoiiHMa« njiomsAb MeM6paribi h KanH- 
TaJibHbie 3aTpaTw), TaK h BejiHMHHa KOMnpe- 
MHpyeMoro noTOKa (3HepreTH4ecKHe 3aTpaTbi) 
Hej\b H3o6peieHHH — cHH>KeHHe KanHTa^b- 
hux h 3HepretHMecKMx 3aipaT npn 3aAaHHbix 



CTeneHH pa3aejieHHH h npoH3BOAHTe^bHocTH no 
o6ohm nponyKTaM. 

riocTaBJieHHaw uejib AocTHraeTca TeM , mto 
cor-nacHO cnoco6y pa3AejieHHH ra30Bbix cMe- 
5 cefi, BKJiKDqaiomeMy co3AaHHe noTOKa ra30- 

BOH CMeCH BblCOKOrO AaBJieHHH C OAHOH CTOpO- 

hu nojiynpoHHuaeMOH MeM6paHbi, o6oramaio- 
merocn TpyAHonpoHHKaiouiHMH KOMnoHeHTa- 

MH, npOTHBOTOMHOFO nOTOKa ra30B0H CMeCH 

HH3Koro AaBJieHHH c Apyrofi CTOpOHbl no^y- 
10 npoHHuaeMOH MeM6paHw t o6orama(omerocH 
jiernonpoHHKaiomHMH KOMnOHeHTaMH, no- 
Aawy hcxoahoh ra30Bofi CMecH b npoMe>KyTOM- 

HyK) TOMKy IIOTOKa BblCOKOrO AaBJieHHH, KOM- 

npeMHpOBaHHe BbixoAHmero noTOKa hh3koto 
J5 naBj\eHwn, pa3zie^eHHe CKOMnpeMHpoBaHHoro 
noTOKa Ha ABe qacTH, noAaqy oahoh MacTH Ha 

BXOA nOTOKa BblCOKOrO AaBJieHHH, BUB OH BTO- 

pofi ero MacTH b BHAe npoAyKTa, o6orameHHoro 

JiefKOnpOHH KaiOLUHMH KOMnOHeHTaMH, H Bbl- 

boa noT *Ka BbicoKoro AaBJieHHH b BHAe npo- 
20 AyKTa, oSorameHHoro TpyAHonpoHHKaiomHMH 
KOMnOHeHTaMH, pa3AeJieHHe CKOMnpeMHpoBaH- 
Horo noTOKa ocymecTBJiflioT Ha AonojiHHTe^b- 
hoh nojiynpoHHuaeMofi MeMSpaHe c otboaom 
npoHHKaiomero Mepe3 Hee noTOKa b BHAe npo- 
25 AyKTa, o6orameHHoro AerKonpoHHKaiomHMH 

KOMnOHeHTaMH. 

FIpH 3TOM npOHCXOAHT AOnO^HHTe^bHOe 

pa3Ae^eHHe CMecH, KOTopoe no3Bo^neT noBW- 
CHTb KOHueHTpa uhk) b OT6ope JierKonpoHHKaio- 
30 mero kom noHeHTa, npH HeH3MeHHOH BejiHMHHe 
noTOKa ero OT6opa. flpn 3aAaHHbix bc^hmh- 
Hax CTeneHH pa3Ae^eHH« cMecn h npoH3BOAH- 

TeJlbHOCTH no 060HM npOAyKTaM AOnOAHHTe.lb- 
HOe pa3AeAeHHe AaeT B03MO>KHOCTb COKpaTHTb 

n^omaAb MeM6paHu b KOJioHHe h bcjihmh Hy 
35 nepepa6aTbiBaeMoro noTOKa BemecTBa. YMeHb- 
ujeHHe n.ioiuaAH MeM6paHbi kojIohhw 3H3mh- 
Te^bHo npeBbiujseT njiom3Ab AonOviHHTe^bHofi 
MeM6paHbi. 

ZlocTHraeMbifi 3c[)<})eKT cbh33h b nepByio 
40 OMepeAb c TeM, hto Mepe3 AonoAHHTejibHyio MeM- 

6p3Hy npOXOAHT ^HUJb M3.H3H MSCTb CKOMnpe- 
MHpOBS HHOTO nOTOK3 H, COOTBeTCTBeHHO, p33- 

AeAHTe^ibH3H cnoco6HOCTb ee eAHHHiibi n^o- 

UX3AH 6J1H3K3 K M3KCHM3JIbH0 B03M0>KH0H H 

hsm hoto npeBbiiii3eT cooTBeTCTByiomyio Be/iH- 
MHHy AJifl MeM6p3Hbi, pa6oTaiomeH B KO^OHHC 
YMeHbaieHHe Be ji h m h h w KOMnpeMnpyeMoro no- 
TOKa (vMeHbiueHHe moluhocth KOMnpeccopa) 

CBH33HO C yMeHbllieHHeM UHpKV^flUHOHHOrO 

noTOK3, o6yc^OB^eHHoro yMeHbiueHHeM Tpe- 
50 GyeMofi CTeneHH oSorsmeHHH ^erKonpoHHKaio- 
mero KOMnoHeHT3 b ko-iohhc 

IlpeAJi3r3eMbiH cnoco6 Hcno^ib3yiOT npn 
no/iyqeHHH r333 C0 2 KOHixeHTpauHH 94,6% 
H3 CMecn ra30B C0 2 — N t . KoHueHTpsuHH CO z 

B nOTOKe HHT3HHH COCT3B^«eT 52,6%. Pa3- 
55 AeJieHHe r330B npOH3BOAHTCfl Ha MeM6p3HHOH 

KOJioHHe aahhoh 5 m. MeM6paHa BbinO^HeH3 B 

BHAe nOJIblX BOJIOKOH H3 CHJIHKOHOBOH pe3HHbl. 

BbicoKoe AaBJieHHe cocTaBJineT 220 Klla, a 
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HH.iKoe AaBJieHHe 98 kfla. BcnHHHHa unpnyjiH- 
iiMoHHoro noTOKa H3MeH«eTCH ot 85 jio 
7 \KMb/c. FloTOK OT6opa, o6orameHHoro :ier- 

KOlipOHHKaiOmHMH KOMnOHCHTaMH, COCTaBJl«eT 

*J..i7 MOJib/c, a OT6opa, o6oraiueHHoro TpynHO- 

npoHHKaiOlUHMH KOMnOHeHT3MH, — 2,39 MOJlb/c. 5 
Ia.IH BblXOAHLUHH nOTOK HH3KOTO HaBJieHMH 

nn.iBeprHyTb &onoJiHHTe;ibHOMy pa3neneHHK) 
Ha Mervi6paHe H3 Toro >Ke MaTepHa^a, npHMeivt 
coxpaHHTb paOoMHe napaMeipw npouecca, koh- 

UCHTpaUHK) CO z B OT6ope H npOH3BOilHTeJIb- 10 

HocTb ycTaHOBKH, to 3a CMeT cHH>KeHHfl Tpe- 
6vcmoh KOHueHTpauHH C0 2 Ha Bbixoae noTOKa 

HH3KOTO A3BJieHHH IIOMTH JXO 90%, yAaeTCH 

coKpaTHTb Rj\HHy kojiohhu Ha 35%. rijioiuaab 
aono.THHTeJibHoft MeM6paHbi cocTaBJiaeT Bcero ^ 
oko.10 5% ot nepBOHaMa/ibHOH n^omaiiH MeM- 
6paHu kojiohhw. Be^HMHHa KOMnpeMHpyeMoro 

UHpKVJlHUHOHHOrO nOTOKa H COOTBeTCTBeHHO 



4 

3aTpaTbl 3J16KTp03H6pPHH npH 3TOM COKpaiJUaiOT- 

ch b ABa pa3a. B BHAy Ma^oro rHApOAHHaM h - 
MecKoro conpoTHBJieHH« y bcjihmchhc 3Hepro- 
3aTpaT, Tpe6yeMbix o6ecneneHHH pa6o- 

Tbi jxonoJiHHTe/ibHOH MeM6pai:L>i. — He3HaM" 

TeJlbHO. 

34>4>eKTHBHOCTb, aocTHraeMaa npw pa3Ae- 
jieHHH ra30Bbix CMecefi no npeajiaraeMOMy 
cnoco6y no cpaBHeHHK) c H3BecTHbiM, npMBo- 

ilHT K 3HaHHTeJIbH0H 3KOHOMHH AOporOCTOH Uie- 

ro MeM6paHHoro MaTepHa/ia, a Tanwe k cy- 
mecTBCHHOMy chhwchhio KanHTaJibHbix m 3Hep- 
reTHMecKHx 3aTpaT h He 33BHChmo ot BHiia 
cocTaBa pa3Ae^neMOH cmcch h xapaKTcpHCTH- 
kh cejieKTHBHOCTH MeM6paHbi. 

34)(})eKTHBH0CTb HcnoJib30BaHH« npe;uiara- 
eMoro cnoco6a noBbiwaeTca npn yBcn hmchh h 
Tpe6yeM0H KOHueHTpauHH .nerxonpoHHKaiowe- 
ro KOMnoHeHTa b noTOKe ero OTtfopa. 
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